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(54) ON-VEHICLE NAVIGATION SYSTEM AND VEHICLE INFORMATION AND 
COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an on-vehicle 
navigation system which can automatically record 
vibrating spot information corresponding to each spot on 
a map on a vibrating spot recording means by measuring 
the position where the vibration of a road surface is 
detected and recording the vibration information and 
position information by correlating the information with 
map information. 

SOLUTION: An on-vehicle navigation system is provided 
with a vibration sensing means 103 which detects 
vibrations of road surfaces and acceleration changes by 
impacts, etc., from road surfaces, an its-own-vehicle 
position measuring means 102 which measures the 
position of its own vehicle by acquiring the positioning 

information of the GPS and various kinds of information for correcting the positioning error of 
the GPS, and a vibrating spot recording means 107 which records the vibration information 
and the position information on a spot from which the vibration information is acquired by 
correlating the information with map information. Therefore, the navigation system can record 
the vibrating spot information corresponding to each spot on a map on the recording means 
107 without requiring any input from a user. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A self-vehicle location positioning means to position a self-vehicle location, and an oscillating 
detection means to detect the vibrational state which the self-car received during transit, An oscillating 
factor judging means to judge the generating factor of vibration detected with said oscillating detection 
means, It has an oscillating point record means to record the oscillating information and the self- vehicle 
positional information of a detection point which were detected. Mounted navigation equipment 
characterized by recording automatically said oscillating information and self-vehicle positional 
. information of a detection point which were detected when the generating factor of said vibration is 
judged in said oscillating factor judging means to be fluctuation of a transit road surface condition. 
[Claim 2] The mounted navigation equipment according to claim 1 which carries out [ whether when a 
self-car passes through the oscillating point currently recorded on said oscillating point record means 
and it differs from the oscillating information currently recorded on said oscillating point record means, 
or when vibration is not detected, said oscillating information updates, that it has a renewal means of 
oscillating point record delete and ] as the description* 

[Claim 3] Mounted navigation equipment according to claim 1 characterized by having an obstacle 
avoidance actuation judging means to judge that acceleration change generated from the rapid car 
actuation by operation is evasion actuation from the dangerous substance. 
[Claim 4] While running the path of arbitration under imitation or other than a guidance path, the 
guidance path which the navigation means which carries out guidance induction to the desired 
destination, and said navigation means offer A vibration record point passage anticipation means to 
expect that a self-car passes through the vibration record point top recorded on said oscillating point 
record means, Mounted navigation equipment according to claim 1, 2, or 3 characterized by having the 
oscillating passage warning means which emits warning when passage of a self-car is expected in a 
vibration record point top. 

[Claim 5] Mounted navigation equipment according to claim 4 characterized by having a danger judging 
means to judge the danger of vibration detected with said oscillating detection means according to the 
danger set up beforehand, and a warning means classified by danger to perform warning according to 
the danger judged in said danger judging means. 

[Claim 6] Mounted navigation equipment according to claim 4 or 5 characterized by having an 
oscillating point retrieval evasion means to search for and re-guide the path which avoids the oscillating 
point when it is expected that a self-car passes through the oscillating detection point currently recorded 
by the judgment of said vibration record point passage anticipation means. 

[Claim 7] Mounted navigation equipment according to claim 4 or 5 characterized by having a car rate 
automatic-control means to control the travel speed of a self-car automatically when it is expected that a 
self-car passes through the oscillating detection point currently recorded by the judgment of said 
vibration record point passage anticipation means. 

[Claim 8] On a car, mounted navigation equipment according to claim 1, 2, 3, 4, 5, 6, or 7, An 
oscillating point record means to record oscillating point information, and an external transmitting 
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means to transmit to tbe exterior the oscillating point information currently recorded on said oscillating 
point record means from a car, It is the traffic information communication system characterized by 
having an oscillating point information receiving means to receive oscillating point information from the 
car exterior, and for said oscillating point record means recording the oscillating point information 
acquired from said mounted navigation equipment, and recording the oscillating point information 
received from the outside. 

[Claim 9] Traffic information communication system according to claim 8 which carries out reception 
collection of the oscillating point information transmitted to said car exterior, updates, and is 
characterized by having the information gathering center which transmits the updated information to 
said car. 

[Claim 10] Said car is traffic information communication system according to claim 8 or 9 characterized 
by having a renewal means of oscillating point record to compare the oscillating point information 
received from the information gathering center of said car exterior with the oscillating point information 
currently recorded on said oscillating point record means, and to update the contents of record to the 
newest information. 

[Claim 11] Said traffic information communication system is equipped with the bidirectional base 
station from which transmission and reception between two or more cars carrying said mounted 
navigation equipment and said information gathering center are relayed Said information gathering 
center has a broader-based oscillating point information generation means to collect said oscillating 
point information received from the mounted navigation equipment of the car of a base, and to generate 
the newest oscillating point information. [ two or more ] Traffic information communication system 
according to claim 8, 9, or 10 characterized by relaying said bidirectional base station and transmitting 
said newest oscillating point information to each car. 

[Claim 12] Measure the car location which detected road surface vibration with the mounted navigation 
equipment carried in the car, and detected said road surface vibration, and it records on an oscillating 
point record means as oscillating point information with said detected road surface oscillating 
information. An information gathering center receives and the oscillating point information which 
transmitted said oscillating point information to the car exterior, and was transmitted to said car exterior 
is collected. The broader-based oscillating point information correspondence procedure characterized by 
consisting of each process which generates the newest oscillating point information from said collected 
oscillating point information, transmits said newest oscillating point information to each car from said 
information gathering center, and updates the information on the oscillating point record means of each 
of said car to the newest oscillating point information. 
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* NOTICES * 

JPO and IKPIT are not responsible for any 
damages caused by the use of this translation- 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the mounted navigation equipment and traffic 
information communication system which record automatically vibration of the road surface generated 
without not being recorded on a map database, for example, meaning about mounted navigation 
equipment; and supported safe transit of a car to navigation using the recorded oscillating point 
information, 
[0002] 

[Description of the Prior Art] Conventionally, in the guidance induction by navigation equipment, there 
were means, such as point registration or point registration, as a means to record the description object 
as a mark on an electronic chart, and to use it This the point which the user itself wants to record as a 
mark for a certain purpose By searching from an electronic ground drawing side top, or asking with the 
retrieval means from a database, making the positional information of a point to register memorize on 
memory, and arranging marks, such as a bitmapped image and voice, at the point where it corresponds 
on an electronic chart In case it approaches or passes at the point which displayed the mark of a record 
point and was recorded on the initial screen format of navigation, it is made to perform a certain event 
with a screen display or voice. 

[0003] Conventionally, as an example of such navigation equipment, there was mounted navigation 
equipment which is indicated by JP,8-35848,A. it match the locations ( a tunnel entry , crossing this 
side , etc. ) of the object requiring special attention used as the object which generate an alarm with the 
positional information currently beforehand record on the map disk , and record them , and when the 
object requiring special attention be approach while follow the recommendation path top in footsteps , it 
be made to warn with an image or voice . 

[0004] The above-mentioned conventional mounted navigation equipment has a configuration as shown 
in drawing 22 . Drawing 22 is the block diagram showing an example of the configuration of 
conventional mounted navigation equipment First, with reference to drawing 22 , the configuration of 
the above-mentioned conventional mounted navigation equipment is explained. 

[0005] The controller by which 2000 carries out the centralized control of the mounted whole navigation 
equipment in drawing 22 , The locator as a self-vehicle location positioning means by which 2001 
computes the current position of a car, The GPS receiver with which 2002 receives the positioning 
signal of a GPS Satellite, the vehicle speed pulse sensor in which 2003 amends a positioning error with a 
car rate, The gyroscope sensor in which 2004 amends a positioning error by acceleration change, the 
map database with which, as for 2005, electronic chart data are recorded, 2006 path information and 
2008 for a teiTain intelligence and 2007 Requiring special attention point information, A voice means by 
which a navigation means by which the memory where 2009 stores map data temporarily, and 20 1 0 
perform a requiring special attention point input means, and 201 1 performs recommendation path 
planning and path guidance, and 2012 output a display means, and 2013 outputs voice, and 2014 are 
warning means to warn of oscillating passage. 
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f 0006] Next, with reference to drawing 22 , actuation of the above-mentioned conventional mounted 
navigation equipment is explained. First, a locator 2001 asks for the current position of a self-car by 
carrying out error correction of the positioning information received with the GPS receiver 2002 by the 
vehicle speed pulse sensor 2003 or the gyroscope sensor 2004. On a map database 2005, information 
required for navigation called the requiring special attention point information 2008 which recorded 
beforehand the point which requires the path information 2007, a terrain intelligence 2006, and cautions 
on transit is recorded, and a controller 2000 reads the map information data to the current position of the 
self-car computed by the locator (self- vehicle location positioning) 2001 from a database 2005, and 
displays the location and the road map of a self-car on a display means 2012. The navigation means 
2010 searches for the recommendation path to the destination for which a user asks, and performs 
display guidance according induction of the path to the destination, crossing guidance, etc. to the display 
means 2012, or voice guidance by the voice means 2013. The point which wants to generate the point or 
alarm which wants to arrange a mark is searched from the map database 2005 using a retrieval means, 
and the requiring special attention point input means 2010 records it on memory 2009. 
[0007] Thus, conventional mounted navigation equipment memorizes beforehand the point considered 
to be the transit top risk in a transit path in the map database 2005, or records the location of a point 
requiring special attention on memory 2009 manually with the requiring special attention point input 
means 2010, and matches it with a map. And if the distance of the current position of the self-car under 
transit guidance and the recorded location requiring special attention approaching, and coming in fixed 
distance is judged with an approach judging means (not shown), a controller 2000 can emit warning to 
an operator through the display means 2012 or the voice means 2013 with the warning means 2014, and 
can make safe operation perform. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it sets to the above conventional mounted 
navigation equipments. For example, a risk place of having called it the joint and crater of a road on a 
road surface, bad road sides, such as ballast, etc., The point requiring special attention of the advancing 
point and risk place to a road surface which gives an impact to a car at the time of transit, or gives 
displeasure to operation Since it was indefinite information in order to be dependent on the restoration 
situation of a road surface etc., it was impossible to have recorded beforehand as positional information 
about a point requiring special attention on a map disk or memory. Moreover, though the operator 
inputted manually, in having carried out point registration, whenever it sensed road surface fluctuation, 
always corresponding to the point requiring special attention where restoration and degradation are 
repeated had the problem of not being very difficult and realistic. 

[0009] This invention positions the location which was made in order to solve the above-mentioned 
conventional problem, detected vibration or an impact from a road surface of a road surface etc., and 
detected vibration, matches the oscillating information and positional information with map information, 
and records them. It is not based on a user's input but sets it as the 1 st purpose to offer the outstanding 
mounted navigation equipment which can record automatically the oscillating point information 
corresponding to each point of a map on an oscillating point record means. 
[0010] Moreover, when it is expected that a self-car passes through the vibration record point top 
currently recorded beforehand, by emitting warning in this side which comes to the vibration record 
point, this invention is careful of transit of operation, and sets it as the 2nd purpose to offer the 
outstanding mounted navigation equipment contributed to insurance transit of a car. 
[001 1] Moreover, this invention sets as the 3rd purpose providing the outstanding mounted navigation 
equipment with which vibration offers few stable high entrainment environments of silence in the 
section to the destination by searching for the recommendation path which avoids the oscillating point, 
and having made it re-guide, when it is expected that a self-car passes through the oscillating detection 
point currently recorded in retrieval of an induction path. 

[0012] Moreover, this invention transmits the oscillating point information currently recorded on the 
oscillating point record means carried in each car to the car exterior. Collect and unify the oscillating 
point information in the central IPC, generate the newest oscillating point information, and the generated 
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newest oscillating point information is transmitted to each car. It sets it as the 4th purpose to offer the 
traffic information system which can update automatically the contents of the oscillating point record 
means of each car to the newest information. 
[0013] 

[Means for Solving the Problem] An oscillating detection means to detect the acceleration change by 
vibration or an impact from a road surface of a road surface etc. in order that this invention may attain 
the 1 st purpose, A self-vehicle location positioning means to acquire the various information which 
amends the positioning information on GPS, and the positioning error of GPS, and to position a self- 
vehicle location, By having had an oscillating point record means to match and record the oscillating 
information and the positional information of a point of detected vibration on map information It is not 
based on a user's input but enables it to record automatically the oscillating point information 
corresponding to each point of a map on an oscillating point record means. 

[0014] Vibration of a road surface which gives displeasure to transit by using the gyroscope sensor 
already used for improvement in car location precision with the high rate of wearing as a road surface 
oscillating sensor by this invention or a self-car -- a bad influence — ****** - by recording on an 
oscillating point record means to acquire the oscillating positional information of the point which 
vibration [ like ] generated with a self-vehicle location positioning means, and to mount it The mounted 
navigation equipment which can record oscillating point information automatically is obtained without a 
user inputting. 

[001 5] Moreover, a navigation means to guide and guide the recommendation path to the destination in 
order that this invention may attain the 2nd purpose, A vibration record point passage anticipation 
means to expect that the oscillating point information which detected vibration is read from an 
oscillating point record means, and an oscillating point is on a recommendation path, It has an 
oscillating point passage warning means to warn of passage anticipation of an oscillating point to an 
operator when passing through an oscillating point is expected When it is expected that a self-car passes 
through the vibration record point top currently recorded beforehand, warning is emitted in this side 
which comes to the vibration record point. 

[0016] This invention is this side which comes to the vibration record point recorded on mounted 
navigation equipment during navigation guidance, by emitting warning of the contents generating of 
vibration is expected to be to an operator, an operator's attention can be called beforehand and the 
mounted navigation equipment contributed to safe operation is obtained. 

[0017] Moreover, a navigation means to guide and guide the recommendation path to the destination in 
order that this invention may attain the 3rd purpose, Consist of a vibration record point retrieval evasion 
means to search for the recommendation path which avoids the oscillating point acquired from the 
oscillating point information currently recorded, and it sets to retrieval of an induction path. When it is 
expected that a self-car passes through the oscillating detection point currently recorded, it searches for 
the recommendation path which avoids the oscillating point, and is made to re-guide. 
[001 8] When this invention searched for the path which avoided the vibration record point at the time of 
retrieval of the induction path to the destination, the mounted navigation equipment which can be guided 
so that vibration may use few stable high paths of silence is obtained. 

[0019] Moreover, the written BIGESHON equipment of this invention which guides and guides the 
recommendation path to the destination in order that this invention may attain the 4th purpose, An 
external transmitting means to transmit outside the oscillating point information currently recorded on 
the oscillating information or the oscillating location record means detected with the oscillating 
detection means, A partial oscillating point information receiving means to receive the oscillating point 
information transmitted from two or more cars which have an external transmitting means, The 
information gathering center which collects and carries out the centralized control of the oscillating 
point information acquired from the partial oscillating point information receiving means, A newest 
wide area oscillating point information generation means to update and unify the oscillating point 
information collected from information gathering center each car to the new information on oscillating 
detection time of day, and to generate the newest broader-based oscillating point information, A 
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broader-based oscillating point information transmitting means to download the generated newest 
broader-based oscillating point information on each car, It has a renewal means of oscillating point 
record to compare the broader-based oscillating point information received from the broader-based 
oscillating point information transmitting means with the oscillating point information recorded on the 
oscillating point record meaifs of loading on a car, and to update the contents of record to the newest 
information. Two or more cars which have a transceiver function update the oscillating point 
information collected respectively as the newest oscillating point information in an information 
gathering pin center,large, and download the newest oscillating point information to each car. 
[0020] When the information which became old for a non-run area or the oscillating point information 
currently recorded exists and this invention updates to the newest oscillating point information, the 
mounted navigation equipment which can perform reliable warning is obtained. 
[0021] By the above, the oscillating point information on a transit path, without recording on a 
navigation disk beforehand or a user inputting manually By having warned of the purport oscillating 
generating is expected to be to the operator before the oscillating point, when an oscillating point was 
able to be recorded automatically and it passed through an applicable point next time The operation 
doubled with the situation of a transit road surface can be coped with with allowances, and it can 
contribute to safe operation transit. 
[0022] 

[Embodiment of the Invention] A self-vehicle location positioning means by which invention of this 
invention according to claim 1 positions a self-vehicle location, An oscillating detection means to detect 
the vibrational state which the self-car received during transit, and an oscillating factor judging means to 
judge the generating factor of vibration detected with said oscillating detection means, It has an 
oscillating point record means to record the oscillating information and the self-vehicle positional 
information of a detection point which were detected. When the generating factor of said vibration is 
judged in said oscillating factor judging means to be fluctuation of a transit road surface condition, said 
oscillating information and self-vehicle positional information of a detection point which were detected 
are recorded automatically. It has an operation of being automatically recordable, without troubling an 
operator's hand for location record of parts requiring special attention, such as an oscillating generating 
point, by recording automatically the oscillating point information on the location which detected 
vibration, when vibration is detected. 

[0023] When invention of this invention according to claim 2 differs from the oscillating information 
currently recorded on said oscillating point record means when a self-car passes through the oscillating 
point currently recorded on said oscillating point record means, Or when vibration is not detected and it 
passes through the point which says that whether said oscillating information is updated has a renewal 
means of oscillating point record to delete, and recorded vibration last time again When the strength of 
vibration differs, or when vibration is not detected, it has an operation that record-keeping of the newest 
oscillating point information can be carried out to mounted navigation equipment, by updating the 
oscillating information currently recorded on the oscillating point record means to the newest oscillating 
information, 

[0024] Invention of this invention according to claim 3 has an obstacle avoidance actuation judging 
means to judge that acceleration change generated from the rapid car actuation by operation is evasion 
actuation from the dangerous substance. When detected acceleration change is a thing resulting from the 
rapid operation by the evasive action from the point requiring special attention by an operators check by 
looking, even if it does not pass the irregularity on a road surface directly, it has an operation that the 
urgent evasion actuation point under transit is recordable as a point requiring special attention. 
[0025] The navigation means which carries out guidance induction of the invention of this invention 
according to claim 4 to the desired destination, A vibration record point passage anticipation means to 
expect that a self-car passes through the vibration record point top which recorded the guidance path 
which said navigation means offers on said oscillating point record means while running the path of 
arbitration under imitation or other than a guidance path, It hag the oscillating passage warning means 
which emits warning when passage of a self-car is expected in a vibration record point top. By notifying 
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that passage of an oscillating point is expected and demanding cautions from an operator beforehand 
with an oscillating point passage warning means, when it is expected that a self-car passes through a 
vibration record point with a vibration record point passage anticipation means It can be beforehand 
coped with with allowances to rapid road surface fluctuation, and has an operation of contributing to 
safe transit. 

[0026] A danger judging means to judge the danger of vibration which detected invention of this 
invention according to claim 5 with said oscillating detection means according to the danger set up 
beforehand, By saying that it has a warning means classified by danger to perform warning according to 
the danger judged in said danger judging means, judging the danger of vibration, and performing 
warning according to the danger An operator can grasp the strength of vibration beforehand and has an 
operation that suitable operation with allowances can be performed. 

[0027] When it is expected that a self-car passes through the oscillating detection point where invention 
of this invention according to claim 6 is recorded by the judgment of said vibration record point passage 
anticipation means, It has an oscillating point retrieval evasion means to search for and re-guide the path 
which avoids the oscillating point At the time of the recommendation path planning to the desired 
destination The selection priority of the path which passes through the oscillating point currently 
recorded is lowered, and it has an operation that guidance induction of not choosing as a 
recommendation path as much as possible etc. can be carried out in accordance with the path which does 
not pass through an oscillating point by perfonning the path planning which added the evasion 
conditions of an oscillating point 

[0028] Invention of this invention according to claim 7 by the judgment of said vibration record point 
passage anticipation means When it is expected that a self-car passes through the oscillating detection 
point currently recorded, It has a car rate automatic-control means to control the travel speed of a self- 
car automatically. When passing through the vibration record point currently recorded on the vibration 
record point passage anticipation means just before passing through the vibration record point recorded 
on the oscillating point record means is expected By controlling automatically at the rate which can pass 
the rate of a self-car safely, it can be beforehand coped with to rapid road surface fluctuation, without an 
operator being conscious, and has an operation of contributing to safe transit. 
[0029] On a car invention of this invention according to claim 8 Mounted navigation equipment 
according to claim 1 , 2, 3, 4, 5, 6, or 7, An oscillating point record means to record oscillating point 
information, and an external transmitting means to transmit to the exterior the oscillating point 
information currently recorded on said oscillating point record means from a car, It has an oscillating 
point information receiving means to receive oscillating point information from the car exterior. Said 
oscillating point record means records the oscillating point information acquired from said mounted 
navigation equipment. It has an operation that it can say that the oscillating point information received 
from the outside is recorded, and it can transmit outside by radio, batch processing of the oscillating 
point information currently recorded on the self-car can be carried out, and wireless reception of the 
oscillating point information on a wide area can be carried out. 

[0030] It says that invention of this invention according to claim 9 is equipped with the information- 
gathering center which transmits the information which carried out reception collection of the oscillating 
point information transmitted to said car exterior, updated, and was updated to said car, it has an 
information-gathering center for carrying out batch processing of the oscillating point information 
transmitted to said car exterior, and it has an operation that the newest oscillating point information is 
automatically receivable. 

[0031] Invention of this invention according to claim 10 has a renewal means of oscillating point record 
for said car to compare the oscillating point information received from the information gathering center 
of said car exterior with the oscillating point information currently recorded on said oscillating point 
record means, and to update the contents of record to the newest information. By updating to the 
received oscillating point information, when the received oscillating point information is compared with 
the oscillating point information currently recorded on the oscillating point record means and it differs 
from an external information gathering center An always new oscillating point can be grasped, and when 
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a non-nin area and the information which became old for the oscillating point information saved exist, 
and updated by the newest oscillating point information, it has an operation that reliable warning can be 
performed 

[0032] Invention of this invention according to claim 1 1 is equipped with the bidirectional base station 
from which transmission and reception between two or more cars with which said traffic information 
communication system carried said mounted navigation equipment, and said information gathering 
center are relayed. Said information gathering center has a broader-based oscillating point information 
generation means to collect said oscillating point information received from the mounted navigation 
equipment of the car of a base, and to generate the newest oscillating point information. [ two or more ] 
Relay said bidirectional base station and said newest oscillating point information is transmitted to each 
car. By the ability collecting the oscillating point information transmitted from two or more care, 
grasping the newest oscillating point information in a wide area, and receiving by return [ information / 
newest / broader-based / oscillating point ] Oscillating point record of each car can always be broken to 
the newest oscillating point information, and it has an operation that the oscillating point of a non-run 
area can be uploaded further. 

[0033] Invention of this invention according to claim 12 detects road surface vibration with the mounted 
navigation equipment carried in the car. Measure the car location which detected said road surface 
vibration, and it records on an oscillating point record means as oscillating point information with said 
detected road surface oscillating information- An information gathering center receives and the 
oscillating point information which transmitted said oscillating point information to the car exterior, and 
was transmitted to said car exterior is collected. Generate the newest oscillating point information from 
said collected oscillating point information, and said newest oscillating point information is transmitted 
to each car from said information gathering center. The information on the oscillating point record 
means of each of said car is updated to the newest oscillating point information. By recording 
automatically the oscillating point information on the location which detected vibration, when vibration 
is detected, carrying out batch processing of the oscillating point information in the information 
gathering center, generating the newest oscillating point information, and transmitting to each car It has 
an operation that the oscillating point information on each car can be automatically updated to the 
newest thing. 

[0034] Hereafter, based on an accompanying drawing, drawing! , or drawing 21 , the gestalt 1 of 
operation of this invention thru/or 10 are explained to a detail. 

(Gestalt 1 of operation) With reference to drawing 1 , the mounted navigation equipment in the gestalt 1 
of operation of this invention is explained first. Drawi ng 1 is the block diagram showing the 
configuration of the mounted navigation equipment in the gestalt 1 of operation of this invention. In the 
mounted navigation equipment shown in drawing 1 , the control means whose 100 is the control center 
of mounted navigation equipment, and 101 have the gyroscope sensor, the rate pulse sensor, etc. which 
acquire the information which amends the positioning error of the GPS receiving set and the DGPS 
which receive the GPS signal transmitted from a GPS Satellite as a self-vehicle positional-information 
acquisition means acquire the various information which positioning of a self-vehicle location takes, and 
a self-vehicle positional-information acquisition means 101, and a GPS signal. 

[0035] Moreover, a self-vehicle location positioning means to compute the LAT LONG information on 
a self-car from the positioning information which acquired 102 from the self- vehicle positional 
information acquisition means 101, vibration or a self-car of a road surface with which 103 gives 
displeasure during transit - a bad influence — ****** - an oscillating detection means to detect 
acceleration change which a self-car like the impact from a road surface [ like ] receives from each - As 
an oscillating detection means 1 03, the acceleration sensor only for oscillating detection or the already 
mounted gyroscope sensor for location precision amendment may be used. An A/D-conversion means 
for 104 to quantize the oscillating signal of the analog quantity detected with the oscillating detection 
means 103 to digital quantity, and to change into oscillating data, A memory means to memorize 
temporarily the oscillating data with which A/D conversion of 105 was carried out, Vibration which 106 
took correlation with the template of a fixed threshold or the oscillating signal expected, analyzed the 
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oscillating data memorized by the memory means 1 05, and was recorded on oscillating date £ an 

fector judging means to judge whether it is vibration resultmg from rapid fluctuation of a 

ISollmoreovef 1 107 is an oscillating point record means match, and record and save to the map 
SSS acqSrS me positional information of the point which detected ^on from ^e 

l^ation^osinomng means 102, and acquired the ^^J^S^^^SSS^ 
detected as this positional information from the electronic chart, when judged by 
road surface fluctuation with an oscillating factor judging means 106. Ajm. «J "^^^ 
means 107 there may be record memory called mass optical storage media and IC cards, sucn as uyu 
So, noetic storage, etc., and the media recorded may be the navigation d.sks with which map 

'm^Z^t£^Mon equipment in the gestalt 1 of this operation Acceleration ^change 
TtntoZ £&Z pSed by fluctuation of road surface situations such as irregularity on a transit 
Sao ieSd a break of pavement, is detected with the oscillating detection means 1 03 . Quantize 
detected acceleration change by A/D conversion 104, and it records on the memory means 105 as 
oSfn^S te^raSy. " judges that it is vibration which analyzes the oscUlanng data recorded on 
SS memo^vTeanTl05 and has a bad influence on the factor of vibration, and the stable transit with fee 
SS^C^JSgZS 106. When judged with vibration which has a bad influence on transit, 

onthe Sting point record means 102 by making into oscillating mformation positional 
u^tio^ulrU from me oscillating factor of a point and the self-vebicle location positioning 
means 102 which vibration was detected, and is made to save. m 
K Nex? wnWerence to drawing , actuation of the mounted navigation equipment in ±e gestalt 
1 of operation of this invention is explained. First, the acceleration applied to the self-car by the 
filiating detection means 103 is detected during transit, the detected acceleration value is quantized by 
A/D conversion 104, and quantized acceleration change is saved for 1he n*^™^ . 
oscillating data of time series. The oscillating data saved for the memory means 105 In the ^biting 
factor judging means 106, that it is vibration by road surface fluctuation [ whether it is judged by the 
judgment type to judge and ] Or it has as a template acceleration change data of vibratoon beforehand 
£oE byroad surface fluctuation. When whenever [ correlation] becomes more than fixed level, or 
when the power of an oscillating value becomes more than threshold level, it is judged with detected 
acceleration change being vibration by road surface fluctuation, and it is notified to a control means 100. 

100391 Here, the same effectiveness is acquired, even if it is constituted so that direct continuation of the 
memory means 105 may be carried out to the oscillating factor judging means 106. When it is judged 
with an oscillating factor judging means 106 that acceleration change is vibration by road surface 
fluctuation, it is recorded and saved for an oscillating point record means 107 by the control means 100, 
the positional information of the current position which computed with a self-vebicle location 
positioning means 102, i.e., the point which detected vibration, and oscillating mformation (the time oi 
day which detected in vibration as oscillating information, the peak value of vibration, etc. are), i.e., the 
various information about vibration which detected. . . . 

f00401 Next, with reference to drawing.? , me flow of actuation of the mounted navigation equipment in 
the gestalt 1 of this operation explained in the above is explained. Brawjng2 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 1 of this operation 
shown in drawin.1 . First, at step F101, it is judged whether in the self-vehicle positional information 
acquisition means 101, acceleration change was detected by the accelemtion detection means, "ends it 
are detected and it will not be detected [ step F102 progresses and ]. At step "02. il u ^jYf^***° r . v 
detected acceleration change is vibration by road surface fluctuation. If judged with it being vibratjon by 
road surface fluctuation, it will progress to step F103, otherwise will progress to step F104. At step 
F103 the coordinate of the point which detected vibration judged to be vibration by road surface 
fluctuation is recorded. At step F104, error correction of a positioning location is performed Irom 
detected acceleration change. 
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[0041 ] The gyroscope sensor which is used as mentioned above for the purpose of improvement in the 
car location precision built in a road surface oscillating sensor or a mounted machine according to the 
gestalt 1 of operation of this invention is used as a road surface oscillating sensor, a self-car - a bad 
influence - ****** — by having made it record on the recording device of mount of the positional 
information and oscillating information on a point which vibration [ like ] or vibration which gives the 
crew of a car displeasure generated automatically The positional information of a vibrational state and 
an oscillating part can be recorded automatically, without recording on a user's input and navigation disk 
by hand control beforehand Moreover, since the gyroscope sensor currently used for the purpose of 
improvement in the car location precision already built in the mounted machine can be used as a road 
surface oscillating sensor, this mounted navigation equipment can be constituted cheaply. 
[0042] (Gestalt 2 of operation) Next, with reference to dravdn&l , the configuration of the mounted 
navigation equipment in the gestalt 2 of operation of this invention is explained. Drawing! is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 2 of operation of 
this invention. An oscillating point record hysteresis retrieval means to search whether 208 has the 
paddle with which the positional information and the oscillating information on a said place point which 
were acquired from the self-vehicle location positioning means 202 are saved for the oscillating point 
record means 207 in drawing 1 9 The oscillating information on the self-vehicle at the time when it 
becomes clear that, as for 209, die oscillating information on a said place point is already recorded on 
the oscillating point record means 207 by the oscillating point record hysteresis retrieval means 208, 
When the oscillating information on the said place point currently recorded on the searched oscillating 
point record means 207 is compared, vibration is detected and oscillating contents differ from the past 
contents of record When the oscillating information on past is updated to the newest oscillating 
information and vibration is not detected, it is a renewal means of vibration record to delete the 
oscillating information recorded in the past. In addition, since the tail of the sign of each configuration 
section of the mounted navigation equipment in the gestalt 2 of operation shown in drawing! is the 
same as that of the same thing as the tail of the sign shown in dramngJL , detailed explanation is 
omitted. 

[0043] Next, with reference to drawing 3 , actuation of the mounted navigation equipment in the gestalt 
2 of operation of this invention is explained. First, it searches whether the positional information and the 
oscillating information on a said place point which were acquired from the self-vehicle location 
positioning means 202 with the oscillating point record hysteresis retrieval means 208 are saved for the 
oscillating point record means 207. Next, the oscillating information on the self-[ means / 209 / of 
vibration record / renewal ] car at the time when it becomes clear that the oscillating information on a 
said place point is already recorded on the oscillating point record means 207 by the oscillating point 
record hysteresis retrieval means 208, The oscillating information on the said place point currently 
recorded on the oscillating point record means 207 searched by the oscillating point record hysteresis 
retrieval means 208 is compared. When vibration is detected and oscillating contents differ from the past 
contents of record In spite of having passed through the point where difference with the oscillating 
information on past is updated to the newest oscillating information, and vibration was recorded in the 
past, when vibration is not detected, the oscillating information which regarded it as that by which the 
oscillating point was restored, and was recorded in the past is deleted. 

[0044] Next, with reference to drawing 4 , the flow of actuation of the mounted navigation equipment in 
die gestalt 2 of this operation explained in the above is explained. Drawing 4 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 2 of this operation 
shown in drawing J3 . First, at step F201, it is judged whether acceleration change was detected by the 
oscillating detection means 203. If are detected and it will not be detected [ step F202 progresses and ], 
it progresses to step F208. At step F202, it is judged whether acceleration change is vibration by road 
surface fluctuation. If are judged with vibration by road surface fluctuation and it will not be detected 
[ step F203 progresses and ], it progresses to step F207. At step F203, it is judged whether the point 
which detected vibration is recorded on the oscillating point record means 207. If are recorded and it is 
not progressed and recorded on step F205, it progresses to step F204. 
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[0045] At step F204, the difference with the detected oscillating information and the oscillating 
information currently recorded on the oscillating point record means 207 is judged. If there is a 
difference, it will progress to step F206, and if there is no difference, it will progress to step F207. At 
step F205, the coordinate of the point which recorded vibration is recorded on the oscillating point 
record means 207. At step F207, detected acceleration change amends a positioning error. At step F208, 
it is judged whether the point under present transit is already recorded on the oscillating point record 
means 207. It ends, if are already recorded and it is not progressed and recorded on step F209. At step 
F209, the their present location and the oscillating information on a said place point which are recorded 
on the oscillating point record means 207 are deleted from record. 

[0046] It can update to the newest oscillating information automatically, without a user performing 
direct deletion or updating assignment to fluctuation of a road surface situation by the case where a 
vibrational state changes etc., according to the gestalt 2 of operation of this invention, by updating 
automatically the oscillating information on the said place point already recorded as mentioned above, 
when the vibration record point through which it passed last time is restored. 
[0047] (Gestalt 3 of operation) Next, with reference to drawing 5 , the configuration of the mounted 
navigation equipment in the gestalt 3 of operation of this invention is explained. Drawing S is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 3 of operation of 
this invention. In drawing 5 , an obstacle avoidance actuation judging means to judge whether 306 is the 
actuation whose detected acceleration change carried out urgent evasion of the obstruction, and 307 are 
requiring special attention point record means to record the positional information and evasion actuation 
information on the point judged that is evasion actuation of an obstruction with the obstacle avoidance 
actuation judging means 306. In addition, since the tail of the sign of each configuration section of the 
mounted navigation equipment in the gestalt 3 of operation shown in drawing 5 is the same as thai of the 
same thing as the tail of the sign shown in dr awing 1 , detailed explanation is omitted. 
[0048] Next, with reference to drawingj , actuation of the mounted navigation equipment in the gestalt 
3 of operation of this invention is explained First, it saves for the memory means 305 as oscillating data 
of the time series which recorded acceleration change by the oscillating detection means' 303 detecting 
the acceleration applied to the self-car, and quantizing the detected acceleration value by A/D 
conversion 304 by the operator under transit reco gnizin g the dangerous substance in a transit road 
surface, and performing urgent evasion actuation, such as a slam on the brake and a sudden handle. The 
oscillating data saved for the memory means 305 whether it is acceleration change by the sudden handle 
or the slam on the brake in the obstacle avoidance actuation judging means 306 [ whether it is judged by 
the judgment type to judge and ] Or it has as a template acceleration change data of vibration beforehand 
produced by urgent evasion actuation. If it judges that detected acceleration change is what is depended 
on urgent evasion actuation when whenever [ correlation ] becomes more than fixed level, or when the 
power of an acceleration change value becomes more than threshold level, it will be notified to a control 
means 300. 

[0049] Here, the memory means 305 is connected to obstacle avoidance actuation judging means 306 
the very thing, and the same effectiveness is acquired also when it has the composition that direct 
evasion actuation is judged. If it is judged that the operator performed evasion actuation with the 
obstacle avoidance judging means 306, the positional information of the current position detected with 
the self-vehicle location positioning means 302, i.e., the point which detected evasion actuation, will be 
recorded on the requiring special attention point record means 307 by the control means 300. 
[0050] Next, with reference to drawing 6 f the flow of actuation of the mounted navigation equipment in 
the gestalt 3 of this operation explained in the above is explained. Drawing 6 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 3 of this operation 
shown in drawing 5 . First, at step F301, it is judged whether acceleration change was detected from the 
acceleration detection means (not shown). It ends, if are detected and it will not be detected [ step F302 
progresses and ]. At step F302, it is judged whether detected acceleration change was perfoimed for the 
obstacle avoidance by operation. If are judged with it being acceleration change for the obstacle 
avoidance by operation, and it will progress to step F303 and will not be judged so, it progresses to step 
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F304. The coordinate of the point which performed obstacle avoidance actuation at step F303 is 
recorded, and detected acceleration change performs error correction of a positioning location at step 
F304. 

[0051] It can judge with being generated as mentioned above by evasion actuation from the object which 
causes trouble to transit for a rapid acceleration change of car actuation by having judged whether it 
would be generated when detected acceleration change avoided the obstruction with the obstacle 
avoidance actuation judging means 306 according to the gestalt 3 of operation of this invention, the 
point can be carried out as a point requiring special attention, and it can record to mounted navigation 
equipment. 

[0052] (Gestalt 4 of operation) Next, with reference to drawing 7 s the configuration of the mounted 
navigation equipment in the gestalt 4 of operation of this invention is explained. Drawin g 7 is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 4 of operation of 
this invention. The control means whose 400 is the control center of mounted navigation equipment in 
drawing 7 , The navigation means which 408 notifies an operator of the current position of a car, and 
carries out [ voice / an image or ] guidance induction to the desired destination, A recommendation path 
planning means by which 409 computes the recommendation path from the current position of a car to 
the desired destination, and 410 are vibration record point passage anticipation means to expect the 
vibration record point currently recorded on the travelling direction of a self- vehicle by the oscillating 
detection location record means existing, and passing through the point. 

[0053] Moreover, 41 1 has warning with a liquid crystal display monitor, LED, the alarm display to a 
HUD, a buzzer, and voice etc. as an oscillating point passage warning means to warn a user of the 
purport which carries out oscillating passage by the screen display or the voice output, and an oscillating 
point passage warning means 41 1 , when passing through the point top where the self-car recorded 
vibration with the vibration record point passage anticipation means 410 is expected. Moreover, 420 is a 
means required for the oscillating detection indicated by the gestalt 1 of operation of this invention 
thru/or 3, in addition since the tail of the sign of each configuration section of the mounted navigation 
equipment in the gestalt 4 of operation shown in drawing .7 is the same as that of the same thing as the 
tail of the sign shown in drawing 1 , detailed explanation is omitted. 

[0054] Namely, the mounted navigation equipment in the gestalt 4 of this operation A recommendation 
path planning means 409 to search for the recommendation path to the destination specified by an 
operator, A navigation means 408 to guide a self-car to the destination with guidance with a screen 
display or voice in accordance with a recommendation path, A vibration record point passage 
anticipation means 410 to judge that it is just before a self-car passes through an oscillating point when a 
vibration record point is located on a recommendation path and distance with a vibration record point 
approaches within fixed distance by guidance induction, It has an oscillating point passage warning 
means 41 1 to notify an operator of the contents that passing through an oscillating point with a screen 
display or voice is expected in this side which passes through a vibration record point. 
[0055] Next, with reference to drawing 7 , actuation of the mounted navigation equipment in the gestalt 
4 of operation of this invention is explained. First, with the navigation means 408, while guiding a 
guidance path, it sets at the time of the usual transit by the navigation means 408. Whenever positioning 
of a self- vehicle location is decided, the oscillating point record means 407 is referred to. If it comes to 
the oscillating point currently recorded as it is within the fixed distance on the induction path which is 
following in footsteps from a self-vehicle location, or the straight line of a travelling direction The 
oscillating passage warning means 41 1 notifies initiation of a warning event to a control means 400, and 
emits visual warnings, such as a screen display of a point requiring special attention or a warning 
sentence, and flashing of LED, and warning with the voice of "this point vibration is expected", 
"advancing into a gravel road", etc. 

[0056] Here, with reference to drawing 9 thru/or drawing 1 1 , the example of the penetration judging 
approach for the oscillating point by the vibration record point passage anticipation means 410 is 
explained Drawing and drawin g 11 which show an example when the recommendation path is not set 
up, in case drawing and drawing. \0 which show the example of the penetration judging to an oscillating 
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point in case drawing 9 is under imitation about a recommendation path have an oscillating point outside 
a judgment field are drawing showing the example at the time of approaching into a judgment field with 
an oscillating point, when the recommendation path is not set up. 

[0057] In drawing 9 , it is judged with a point requiring special attention existing on a recommendation 
path, when a requiring special attention point coordinate is included in the field surrounded by both 
sides from the center line on a recommendation path line by width of face W (width of face which does 
not lap with the path which W adjoins) when going to a point 4 from a point 1, and when approaching 
within the fixed distance on a path with a self- vehicle location as the starting point, warning is emitted, 
[0058] Drawing 10 and drawing 11 are the examples of a penetration judging in case the 
recommendation path is not set up. In this case, let the field of the width of face W centering on the 
segment of the fixed distance turned to the travelling direction with the self-vehicle location as the 
starting point be a judgment field. Warning is emitted, when it approaches into a judgment field with an 
oscillating point as are shown in drawing 10 , and warning is not performed when an oscillating point is 
outside a judgment field, but shown in drawing 1 1 , 

[0059] Next, with reference to dramngJi , the flow of actuation of the mounted navigation equipment in 
the gestalt 4 of this operation explained in the above is explained. Drawin g 8 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 4 of this operation 
shown in drawing 7 . First, at step F401, it judges whether the self-car is following the induction path 
top in footsteps. If it is under imitation about an induction path, when not progressing and following in 
footsteps of step F402, it progresses to step F403. At step F402, it investigates whether an oscillating 
point exists within the fixed distance on an induction path from the current position. At step F403, when 
there is no guidance induction, it investigates whether an oscillating point exists within the fixed 
distance on the travelling direction in the road under current passing. It progresses to step F404 from 
step F402 or step F403, an oscillating point as shown in the above-mentioned judgment approach is 
investigated, and it judges whether the oscillating detection point recorded within the fixed distance of a 
travelling direction is included. When the oscillating detection point recorded within fixed distance 
exists, it progresses to step F405, and when the oscillating detection point recorded within fixed distance 
does not exist, it ends. At step F405, warning of transit cautions is emitted to an operator with the 
oscillating point passage warning means 41 1. 

[0060] According to the gestalt 4 of operation of this invention, the navigation which can support safe 
self- vehicle transit can be offered as mentioned above by emitting warning for an oscillating point 
existing in the travelling direction of a self-car beforehand with a screen display or voice just before 
passage of a self-car by making the oscillating point recorded and saved to mounted navigation 
equipment reflect in navigation. 

[0061] (Gestalt 5 of operation) Next, with reference to drawingJL2 , the configuration of the mounted 
navigation equipment in the gestalt 5 of operation of this invention is explained. Drawing 12 is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 5 of operation of 
this invention. In the mounted navigation equipment shown in drawing 12 , a danger judging means by 
which the class and strength of vibration which 512 recorded perform a level division of danger, and 511 
are warning means classified by danger to warn of the contents according to the danger judged with the 
danger judging means 512. In addition, since the double figures tail of the sign of each configuration 
section of the mounted navigation equipment in the gestalt 5 of operation shown in dJCSadogJLl is the 
same as that of the same thing as the double figures tail of the sign shown in drawing 7 , detailed 
explanation is omitted. 

[0062] Next, with reference to drawing 12 , actuation of the mounted navigation equipment in the gestalt 
5 of operation of this invention is explained. First, with the navigation means 508, while guiding a 
guidance path, it sets at the lime of the usual transit by the navigation means. When judging whether an 
oscillating point is within a fixed distance of an induction path top or a travelling direction path on the 
street from a sell-vehicle location for every fixed time amount and coming to an oscillating point, with 
reference to the oscillating point record means 507 with the danger judging means 5 12 The danger level 
according to the cause of oscillating of the level difference or bad road side of the strength of vibration 



http://www4.ipdl.ncipi.go.jp/cgi-bin/ti^_web_cgi - jejje 3/1 5/2007 



03/15/2007 THU 17:44 [TX/RX NO 6601] g|103 



03/15/2007 19:00 FAX 703 683 1080 BACON & THOMAS 

JP,2001-0Q4382,A [DETAILED DESCRIPTION] 



@ 104/185 

Page 12 of 16 



expected and a road surface is judged. The warning means 511 classified by danger notifies initiation of 
the warning event according to the danger acquired with the danger judging means 512 to a control 
means 500, and notifies initiation of a warning event. For example, a vibration level is expressed 
numerically or vocabulary, such as "it is "weak" and strong" and "risk", is used. Or the warning data of 
"a strong vibration is expected with this point level difference", "it being expected that a weak vibration 
continues according to this point bad road side", etc. are prepared beforehand, and every danger level 
performs detailed warning. 

[0063] Next, with reference to drawing 13 , the flow of actuation of the mounted navigation equipment 
in the gestalt 5 of this operation explained in the above is explained. DrawingJl is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 5 of this operation 
shown in drawing 12 . First, at step F501, it is judged whether the self-car is following the induction 
path top in footsteps. If it is under imitation about an induction path, when not progressing and 
following in footsteps of step F502, it progresses to step F503. At step F502, it investigates whether an 
oscillating point exists within the fixed distance on an induction path from the current position. Since 
explanation of the example of step F502 of operation is the same as that of what was explained during 
explanation of the gestalt 4 of the above-mentioned implementation according to drawing 9. , the 
explanation beyond this is omitted. 

[0064] Next, in step F503, it investigates whether an oscillating point exists from the current position 
within the fixed distance on the travelling direction in the road under current passing. Since explanation 
of the example of step F503 of operation is the same as that of what was explained during explanation of 
the gestalt 4 of the above-mentioned implementation according to drawing 10 and drawings 11 , the 
explanation beyond this is omitted. At step F504, it is judged whether there is any oscillating point 
currently recorded within the investigated fixed distance. When existence of the oscillating point 
currently recorded within fixed distance is judged, it progresses to Step F505, and it is ended when the 
oscillating point currently recorded within fixed distance does not exist At step F505, the contents of 
warning according to the oscillating contents are chosen from vibration record, and warning according 
to oscillating contents is notified to an operator At step F506 - step F508, warning corresponding to 
each vibration level called for at step F505 is emitted, 

[0065] As mentioned above, according to the gestalt 5 of operation of this invention, the warning means 
5 1 1 classified by danger can notify the cause of oscillating to a detail more, and the mounted navigation 
equipment which may grasp the correspondence degree to operation more finely can be offered. 
[0066] (Gestalt 6 of operation) Next, with reference to drawing 14 , the configuration of the mounted 
navigation equipment in the gestalt 6 of operation of this invention is explained. Drawing 14 is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 6 of operation of 
this invention. In the mounted navigation equipment shown in drawingJ4 , it is an oscillating point 
retrieval evasion means to search for the recommendation path which 61 1 lowers the retrieval priority of 
the path in which the oscillating point currently recorded on the oscillating point record means 607 laps 
and exists in retrieval of an induction path, and does not pass through an oscillating point as much as 
possible. In addition, since the double figures tail of the sign of each configuration section of the 
mounted navigation equipment in the gestalt 6 of operation shown in drawin g 14 is the same as that of 
the same thing as the double figures tail of the sign shown in drawing 7 , detailed explanation is omitted. 

[0067] Next, with reference to drawingJ4 , actuation of the mounted navigation equipment in the gestalt 
6 of operation of this invention is explained. First, in case it searches for the recommendation path to the 
desired destination, when the oscillating point currently recorded on the oscillating point record means 
607 laps and exists on the node which constitutes the path for which it searched with the 
recommendation path-planning means 609, the recommendation ranking of the path lowers with an 
oscillating point retrieval evasion means 61 1, and it asks considering the path which avoids in the point 
detected in vibration as a recommendation path. When passage of an oscillating point is not avoided by 
attainment to the destination, warning which was told to the operator with the gestalten 4 and 5 of 
operation is performed. 
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r00681 Next, with reference to drawing 1 5 , the flow of actuation of the mounted navigalion equipment 
in the gestalt 6 of this operation explained in Hie above is explained. Drawing 1 5 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 6 of this operation 
shown in drawincU . First, at step F601, the destination is specified and retrieval of ar^inmenaation 
oath is Started Step F602 is searched for the recommendation path to the destination. When the path for 
which it can search exists, it progresses to step F603, and when the path for which it can search does not 
exist, it progresses to step F604. At step F603, it judges whether the induction path candidate who 
searched, and the oscillating point currently recorded on the oscillating point record means 605 lap. 
When a vibration record point exists on a search-path candidate, it progresses to step F606, and when it 
does not exist, it progresses to step F605. At step F605, a guidance path candidate is decided as a 
guidance path. At step F606, in order to search for a guidance path again, it returns to step F602, 
[0069] While searching for the recommendation search path as mentioned above according to the gestalt 
of operation of this invention, recommendation path guidance which can avoid the point which recorded 
vibration with the oscillating point retrieval evasion means 6 1 1 can be performed. 
[0070] (Gestalt 7 of operation) Next, with reference to drawing 16 , the configuration of the mounted 
navigation equipment in the gestalt 7 of operation of this invention is explained. Drawmg_16. is the block 
diagram showing the configuration of the mounted navigation equipment in the gestalt 7 of operation of 
this invention. In the mounted navigation equipment shown in drawing. 16 , 71 1 is this side which passes 
through a vibration record point, and is a car rate automatic-control means to control the threshold speed 
of a car automatically at a suitable rate. In addition, since the double figures tail of the sign of each 
configuration section of the mounted navigation equipment in the gestalt 7 of operation shown in 
drawing 16 is the same as that of the same thing as the double figures tail of the sign shown in drawing 

7 , detailed explanation is omitted. ' . . . - u ^ u 

[0071] Next, wiih reference to drawin g 16 , actuation of the mounted navigation equipment in the gestalt 
7 of operation of this invention is explained. First, with the navigation means 708, while guiding a 
guidance path, it sets at the time of the usual transit by the guidance guiding means. Whenever 
positioning of a self-vehicle location is decided, the oscillating point record means 707 is referred to. 
When it judges whether an oscillating point exists within the fixed field of an induction path top or a 
travelling direction path on the street from a self-vehicle location and an oscillating point exists, the 
travel speed of a self-car with the car rate automatic-control means 711 before [ passage ] a point 
requiring special attention Automatic braking is carried out to a rate with suitable extent in which 
displeasure by vibration is not given. The alarm of the purport which adjusts a car rate to an operator at 
this time may be notified. . 
[0072] Next, with reference to drawin g 17. , the flow of actuation of the mounted navigation equipment 
in the gestalt 7 of this operation explained in the above is explained. Drawing 12 is a flow chart which 
shows the flow of actuation of the mounted navigation equipment in the gestalt 7 of this operation 
shown in drawing 1 6 . First, at step F701 , it is judged whether the self-car is following the induction 
path top in footsteps. If it is under imitation about an induction path, when not progressing and 
following in footsteps of step F702, it progresses to step F703. At step F702, it investigates whether an 
oscillating point exists within the fixed distance on an induction path from the current position, and 
investigates whether an oscillating point exists within the fixed distance on the travelling direction of the 
road under current passing from the current position in step F703. The example of these steps F702 and 
step F703 of operation is the same as that of what was explained according to above-mentioned drawing 
9. thru/or drawing 1 1 , respectively. At step F704, it is judged whether it exists within the fixed distance 
which the oscillating point currently recorded investigated. It is ended when the oscillating detection 
point currently progressed and recorded on step F705 when the oscillating point currently recorded 
exists within fixed distance does not exist within fixed distance. A car rate is controlled by step F705 at 

[0073] As it brakes automatically during operation transit according to the gestalt 7 of operation of this 
invention as mentioned above so that the travel speed of a self-car may turn into a rate of extent which 
does not sense displeasure with few impacts in this side which passes through the oscillating point 
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currently recorded on mounted navigation equipment, it becomes possible not to be based on actuation 
SE openSr ttto advance into a Joint requiring special ^^f^^^^X" 
rn074UGestalt 8 of operation) Next, with reference to gjawmgj.? , the configuration of the trattic 

gestalt 8 of operation of this invention is explained. Drawmg±8 is ^^^^^n^ment 
^nflmirAtmn ofthe traffic information communication system using the mounted navigation equipmcm 
oft!Cention TnZZ^t 8 of operation of this invention. Which mounted navigation equipment 
which SSnOto the gestalt 1 of operation thru/or 7 in the traffic ^^l^^Znt 
« . An exteS netting means to — ou^ide ft. oscd^ng pom 
record data on which 801 was recorded with mounted navigation equipment 800, An osciuaung poim 
record means by which 802 is recording oscillating point information, and 803 ^oscdtog 
^formation garnering means to receive the oscillating point information ttansnutted from fte 
S3 k f the car exterior and carries mounted navigation equipment 800. In addition, the osculating 
point record means 802 may be built in mounted navigation equipment 800. 

SStSTnS with reference to drawing.15 , actuation of the mounted ^f^^t^l!^ 
8 of operation of this invention is explained. First, it transmits for ^ery fixed^^ amountand every 
fixed Kn to the oscillating information-gathering means 803 currently installed in external 
Sn^rrmeaS 80 1 empty-vehicle both the exteriors that transmit oscillating point formation 
EZSXT/ Of me time of day which detected the oscillating positional ^^"^^^ 
meroto which recorded vibration as oscillating positional information) recorded on the vibration record 
^JS^SSv^m equipment 800, and vibration / oscillating point ], such as a land 
mobile radiotelephone, electric-wave wireless, and optical communication. 

ro0761 Amrtte to the gestalt 8 of operation of this invention, it can transmi to die exterior andfce 
oSl^^nXnnation recordedwith the gestalt 1 of this operation thru/or the mounted navigation 
eauioment in 7 can be made to use as mentioned above. 

XvHGestalt 9 of operation) Next, with reference to dra^ingJ9 , the configuration of the traffic 
EtioZt^uniLtion system using the mounted navigation equipment of this mvemion m the 
of operation of this invention is explained. Pjawjng.19. is the block diagram showing the 

of this invention in the gestalt 9 of operation of this invention. One which indicated 900 to fte gestalt 1 

of ^ration thru/or 7 in the traffic information communication system shown in draw^g 19 <**™** 

navigation equipments, A broader-based oscillating point information transmithng means ^ Mltobe 

Sled m ti^e car exterior and to transmit the oscillating point information over a ^ f^t towards 

demounted navigation equipment in the gestalt 9 of this operation, A broader-based oscfiatogpomt 

^formation receiving means to receive the oscillating point information tiiat 902 

the broader-based oscillating point information transmitting means 901, An osciUating Pe^eord 

means by which 903 records osciUating point mformation, and 904 " £. —""J" 

point record to update the oscillating point recording information recorded on the osciUating point 

record means 903 of mounted navigation equipment using the newest oscillating^ 1^ 

received with the broader-based oscillating point information receiving means 902 In addition, the 

oscillating point record means 903 may be built in mounted navigation equipment 900. 

[0078] Next; with reference to drawing^ , actnation of the mounted navigation equipment in the gestalt 

9 of operation of this invention is explained. First, the broader-based oscillating Pom^nna^on 

receiving means 902 receives the oscillating point information transmitted from the ^^ b ^" 

based osciUating point information transmitting means 901 . With the renewal means of opting 

point record, me filiating point record currently recorded on the oscillating point record 

carried in mounted navigation equipment 900 is compared with the newest ^g^ffS^S^ 

received with the broader-based oscillating point information receiving means 902, and the contents of 

the oscUlating point record means 903 are updated to the newest mformation here 

[0079] As mentioned above, according to the gestalt 9 of operation of this ^^^^^ 

based osciUating point information receiving means 902, the newest oscillating information can be 
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received, tbe contents of record of mounted navigation equipment can be updated to tiw newest 
information at any time, and warning to an always new road surface s^n^^amed 
ro0801 (Gestalt 10 of operation) Next, with reference to drawmg_2£ , the traffic information 
2S sysWusing the mounted navigation equipment of this invention in the getfah 10 > of 
STn ostitis Lventionlf explained. Dr^ying.20 is the W^/^.^^^fSSon 

£fl m£ SfaSon indicated by drawings and 19. It consists of a broadened osc^ng 
SnStion transmitting means 1002 to transmit information to a «^X^2SL 
Jomt information receiving means 1003 to receive ^^^^^^^S^^^ 
• + i ll4l1 vu /srxii^Q the hroader-based oscillating pomt information tnat 1 uu^ was naiDimuw 
via SJSSS^TK £e cT^O^newest £a oscillating point ^formation generation 
^^l^MtoSto** partial'oscillating point information, to take difference based on 
S£S i and to generate the newest oscillating point information on an applicable area, 1 006 is 
a^newalTe^ oTre^rf W update the conventional contents of record to the newest infonnahon as 
coT^ed w^fSnts cuCtly recorded on the record means in the newest ******* 
3Tg point information which it was generated with the newest wide area osctilahng pomt 

r00811 Next with reference to drawing 2Q , the correspondence procedure m the car of a simple 
See Je^laS acmati^ of die traffic information communication system using the mounted 
nXton ?JSE*£ *• 20 of operation of this invention. First, me formation on the 
Sating SL point reforded on the mounted navigation equipment earned m the ear is 
SSed fa the partial oscillating point information receiving means 1003, when passing through the 
t^y commuJcation base station 1001. The oscillating detection ^r^on^*^± C 
P^oscmating point information receiving m^ms is bro^t^ih^n^^on 
Bering pincenterOarge 1004. The oscillating detection information by 
information gathering pin center.large 1004 has the newest ^^^^^^^ * 
the newest wide area oscUlating point information generation means 1005. Under the present 
circumXices, when becoming ovulating information which is different altiiough die pomt by which 
oscillating detection was carried out is a said place point, the newer one of time of day is adopted, 
32 point information is reconstructed, and the newest oscillating pomt information is generated. 
ThTgSted newest oscillating information is transmitted to a car 1000 from *e broader-based 
oscillating point information transmitting means 1002 of the two-way c ^^ ca ^ nb ^^° L 
Tc^ 1000 receives the newest oscillating point information transmitted from .the transmitting means 
VooT, updates the oscillating point information which was being ^ rd * ™* * he ^^ 
of record until now, and performs the alarm of road surface fluctuation using the updated oscllating 



r0082l (Gestalt 1 1 of operation) Next, with reference to drawing.21. , the traffic mfonnation share 
E ming the mounS navigation equipment of this invention in the gestalt 1 1 of ?^«°™™ e 
Mention is explained. Qrawinl 21 is the block diagram showing the traffic urfonna*°n fhares^tore 
of a system us£g the mounted navigation equipment of this invention in the fig^S^*^ 
this invention. The correspondence procedure which shares oscillating point information between the 
pa?Ul of this operation with two or more cars which used the mounted navigation equipment of this 

^flS^«; 1006A, 1006B, or 10062 is the car group which 

equipment which is running the area A, the area B, or the area Z, respectively. 1 007A, 1 007B or 1007Z 
is areas A and B the two-way communication base stations A and B corresponding to Z^ru/or Z 
reSvely Although two or more two-way communication base stations may be located here in an 
SSfSZ iTshaUbe used in each area For example, two or more cars which consist of car 
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groU pl006A of an areaArecord the oscUlating^ 

\om Next, with reference to drawing 21 , the f-^ d ^Z°^^ZZZ^^on 
plained ^ actuation of the oscUlating po^ 

equipment in the gestalt 1 1 of operation j^SSnSS area ofXTcar group which is a 
area is added to the information to transmit so that the tran^togarea oi^c^ p 

transmitting agency can be classified. The ^10072 is brought 

^.^pj u v p ac h two-way communication base stations iuv//v ana iw/d ^ 

urfonnation ganglion means 1009, the tafonnanon gaherotg pnca** ftX^SwEorion. 
to newest oscillating point iaftnmation fin ^eve^atea 7^f^S2C station 1007 

■he "T^Z^t S^-tST- ^ S ao D ^7lwn K te transit an appHcablc 
ofeacharat -it distributes to A, B.orz. navmg "ui s p compared with the 

osciUating point information share system which becomes possible [ downloading the point requiring 
Sol A^eTa^ gestalt ofoperation of 

pavement, degradation of a pavement road surface, etc., a manhole, a rate control level difference, 
track (it is ** *♦), etc. say all the affecting things on car transit. 

S of the Invention] This invention is constituted as mentioned above and the gyroscope sensor -built 
efpSlSy Z a Z^ted macMne is used as aroad surface oscillating sensor. B) 'detecting road .surface 
Sbration which gives displeasure to transit, or vibration which affects a car, and having made it record 
Tn ^mo^ reSXr^vice automatically with the positional information of the point which 

toTmTcInbc recorded automatically, without recording me oscillating point ^ormatiorr on a temsrt 
nation a nTvkation disk beforehand, or a user inputting manually, In case it passes through the pom 
S time bTw^ing of the purport osculating generating is expected to be to an operator in oscflafcng 
^Zo^ doubled with the situation of a transit road surface can be coped with with 
allowances, and it can contribute to safe operation transit. 



[Translation done.] 
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* NOTICES * 

jpo and INPIT are not responsible for any 
2aa ges caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. . , 

2 *♦** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



KSS^^. « the conftguration of the mounted navigation equipment in the 
CtSt^SLfe flow of aeration of fltetoountednavi^onennipmentn. 

St™^^ of roounKd 10 *° 

fSng^elrch^SXws the flow of actuation of *e mounted navigation equipment in 

Sl-StSL the flow of aeration of the mounted navigation equipment in 
^^I^Zt^^^^^ <*** «— navigation equipment in the 
S^^rcSwInSws .he flow of atfuation of *a mounted navigation equipment in 
S »tSSS'^--l* to e. oscUladng point in the ease 

^^^tw^r"^ at the time of approaching into the judgment fieid which 

h ^»c^^^^ 
^g^uoweta,,^^^^ 

l0S?£?5Si SSSS- me flow of actuation of me mounted navigation etptipmen, in 

the gestalt 7 of this operation shown m drawmgj,6 information communication 

mrawine 181 The block diagram showing the configuration of the traffic ™J^^r^™™* f tW _ 
s^r^mg me mounted nation equipment of this invention in the gestalt 8 of operation of this 



invention, 
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navigation equipment. 
[Description of Notations] 

100 Control Means ... w _ n 

101 Self-Vehicle Positional Information Acquisition Means 

102 Self-Vehicle Location Positioning Means 

103 Oscillating Detection Means 

104 A/D Conversion 

105 Memory Means 

106 Oscillating Factor Judging Means 

1 07 Oscillating Point Record Means 

200 Control Means . UmM 

201 Self-Vehicle Positional Information Acquisition Means 

202 Self-Vehicle Location Positioning Means 

203 Oscillating Detection Means 

204 A/D Conversion 

205 Memory Means 

206 Oscillating Factor Judging Means 

207 Oscillating Point Record Means 

208 Oscillating Point Hysteresis Retrieval Means 

209 Renewal Means of Oscillating Point Record 

300 Control Means 

301 Self-Vehicle Positional Information Acquisition Means 

302 Self-Vehicle Location Positioning Means 

303 Oscillating Detection Means 

304 A/D Conversion 

305 Memory Means 

306 Obstacle Avoidance Actuation Judging Means 

307 Requiring Special Attention Point Record Means 

400 Control Means . . . 

401 Self-Vehicle Positional Information Acquisition Means 

402 Self-Vehicle Location Positioning Means 

407 Oscillating Point Record Means 

408 Navigation Means 

409 Recommendation Path Planning Means 

410 Vibration Record Point Passage Anticipation Means 

41 1 Oscillating Point Passage Warning Means 
420 Oscillating Detection Means 

500 Control Means 

501 Self-Vehicle Positional Information Acquisition Means 

502 Self-Vehicle Location Positioning Means 

507 Oscillating Point Record Means 

508 Navigation Means 
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509 Recommendation Path Planning Means 
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2008 Requiring Special Attention Point Information 

2009 Memory 

2010 Requiring Special Attention Point Input Means 

20 1 1 Navigation Means 

2012 Display Means 

2013 Voice Means 

2014 Warning Means 
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